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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an impact resistant polystyrene-based resin composition having simultaneously improved 
impact resistant properties and glossing properties in good balance. 

SOLUTION: This impact resistant polystyrene-based resin composition includes 1-25wt.% rubbery polymer of a high cis-high 
vinyl polybutadiene comprising 65-95% cis-1,4 structure and 30-4wt.% vinyl structure, and the relation of the cis-1,4 structure 
and 1, 2 structure in the rubbery polymer represented by the formula 0=P1,2-1,4/2 x PI, 2 x P1.4 [PI ,2 is a content of the 1, 2 
structure; P1.4 is a content of the 1, 4 structure and P 1,2-1 ,4 is a content of (1, 2 structure) and (1, 4 structure) dyad chains in 
the whole dyad chain] satisfies the formula 1.0<p<1.43. Further, the value of 5%SV/ML1+4 in the relation between 5% styrene 
solution viscosity (5% SV) and a Mooney viscosity (ML1+4) is within the range of 2.0 to 7.0. 
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(54) i&mo&m mrnimxo x7u>m®m&mi 



(57) [©ft] 

< &Ri,tcmmim# y * * u >mmsmmicomeki 

"C. rfA^yv-*si~2 511%f *»). 3Att# 
'Jv-CD~>X-1, 4^it*i6 5-9 5%X-S>0 . 

t\ rJAtttfy v-CD~>X- 1 , 4flfc*il. 2*»i*CD 
W«3ji/S = Pi.,-i., /2XP,., xp,., (P,., B 
1, 2»jftStf*> P,., Bl, 4lfjft£***ij*U 
P,.,.,., OAtt-fTv KjHB*© ( 1. 2tit&) 

(i. 4#jg) ^7i- Fii«o$w**^-r3 Kzm 

{fcaSGCte^T. 1 . 0 < (3 S 1 . 4 3 *8§£-r S«SH«: 

i^ttS (5%SV) 4A-r.-ttlJE (MU., ) 
#5%SV/ML W4 = 2. 0-7. 0£$,JEf£«5 



J) 



(1) =fA«#y 5SS%r&^ 

(2) =fA«#yv-©^- 1 . 4ii§^6 5-9 5 

£ = Pa.,-,.-, 

1. 4«jg£«**S*U Px. 2 -i., tt4*-f7 9Fl 
2t&&) (1. 4*jS> #4Y v KjSIIO 

5%SV/ML lf4 

c <t *«F«i-r ^w«w*# i; * * u >Miiflan. 

[0 0 0 1 ] 
[0 0 0 2 ] 

Mbx^isttfrm^Lx&btiz&m^mz, #yx* 

f#6tl^VX-l. 4»S*i3 0-3 5% 4 tf^/Htifi 
#5 10-2 0%r&D> h^>X- 1 , 4^5 0- 

R) ^^>asii«^.^er;l/3g«|j«&cj:f) 
1. 3-^yx^l^Lt»6H^-l t 4» 
1^9 0-9 8%, tr^U«Jg*U — 5%-C*0. 

> (KTF, i&v'XBR) *J*5. — 7?, -rf^UTJl'S v> 
(OT, MAO) <t*£>^£n ^ 

>»tt*ffl£tffcJttiK, BP^MAO-CpT i C 1 

3 (cpTi (obu), , Ti (obu) j nmm 

(Makromol, Symp. 8 9 , 3 8 3 ( 1 9 9 
5) ] MAO-CpVC1 2 (Cp, VCDMH 
^(Polymer, 3J7_. 3 8 3 ( 1 9 9 6) ) Xi* 
MA O— C r ( a c a c ) 3 CV ( a c a c ) 3 , Fe 

( a c a c ) 5 ) MMR (IRC-95Kobe, Pr 
eprint, 2 5 C - 4 ( 1 9 9 5 ) D £<£ffl LxTiS 

6 2 - 1 6 20 1 -^<B*cc«=2^*;u h jRttfltK-flBr * 



(2) 1 0- 1 52 5 3 5 
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(3) =fA«#yv-oi. 4«lil, 2l»3§CDIWtfc 
^TS(A) tg$n^>i3l^ 1. 0</3^1. 4 3 

* 

/ (2XP 1>2 xp ii( ) (A) 

* (4) n'AtfctfV V-CD2 5°C^46^^>5%X^U>?g 
fKttff (5%SV) <tA-~HfiK (ML 1 + 4 ) CDM{& 
10 S£#T5$ (B) «:S«S-rSIBHCc*4 

= 2. 0-7. 0 (B) 

l». MtC^BgB 6 - 5 0 89 4^&$fcRtf*SHBg5 5 
- 1 2 9 4 0 3#^««:ttW«U Wfc^ft^aSJlILrt 

iS^>x-i^t'^;uB R^t#6n/ci$g^$nri^^, 

[0 00 3 ] 1^ B R<D4$8K*#-7 XHte^i&g (Mm 
-9 5-- 1 1 0*C) *«{Sl»/t«)ffiift«Ff4CcffinSfe© 

20 v-£<DjgjStt h^) *Sffi< , r>^BR^:ffl 

tt) -MB«*tt <-f ©*-c-h»#ia-c 
££k<Drte&t> 0 ffc#. {£^x B R \XiJ -7 xfi^Mg 
(Mm- 7 5-- 9 5°C) WK, Ib'xjl/fifMWI 

^) {&isxBR*m^nhHzmffimn#*j 
u^mmmwm^^n^/mmit • mmmm 

[0 004] 
40 [0 00 5] 

•;^i-2 5tl°/or*i (2) rfA^jj<«;^- 

COi^X-l, 4M^9 5-6 5%r*0, tf^^jg 
^ 4 - 3 0 %r 5 ti/c (S^>X -nV-JltfVzf* V 

x>r^o, (3) sfAtt^y^-oi. Attmti. 
2«tascDB8«^Ta; (a) -ca^ti^/sfs^ i, o< 
e^i. 4 3 *«s-r^>®H^*o, 
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20 



CS;*, Pt.z Bi, 2«jftftW**^L/, P.. < tt 
1, 4*jfi£*r**7ftU Px.z-i., B^y-YT^Fa 
«tt>0(l. 2fl|jg) (1, 4«*i£) v KiEiK© 

SW^SrjS-r. D . (4) =fA«#i;^-©2 5*CtC*5 
W5 5K**b>»RttK (5%SV) ±A---tts 

(ml,h ) ©mfles^rra <b> ««s-ra*H*c* 

& 5%SV/ML U4 = 2. 0-7. 0 
(B) 

c t znm t ? zmmv&# y * * u >mmssmmitfi io 

ffit*£ft£o 

[0 0 0 6 ] WCC<D§ZW<Dffi&J&ftlC^XMftmiC 

( l ) aj*«:ot>rKiH-r*. ( l ) 
y * ^ u>^tljflt^^c^^ £ =f y v-r-e© 

♦^lffl^irii, c©^?©^3iBf#6ftftt> 

aSSROWBKftCc J: 0 :JAtt^©fflffl#B»«fc ft 0 , 
r*Atfc#yv-<D$w*«\ fl»««4* #iRte. MM 
£©r> ifiW*/J«"C**Ci*«»*L/l>- #*0<« 

ft. *^^ffi^»TOB»*^ffi3Wli»W«:WWft*ffi 
U>, X^U>-ffl®fcTxjt>, T^U^*3Aftdf?:± 

^i/>KitJ:^ Mcc. eft J: 3 

ft/c =f A^fiEsp y x 9- u >^*ai *s * ft c > * y x ? u 

<fcbr i^PtfrSiW-r*±* (g 

9-7 5M%) tCrfAtt^y (1-2 511%) 

M>6S(Ift<sr*asflPur. l o-4 0%cD^^u>^y-7 

(Cft (fiL+itXm ^iSr5 0-9 9%CD^ 

ffc¥ £ ri^ l x Bffi«tt# y * * u >JK®)lifflj£^#s 

KJfiSftS. * 

£ = Px.i-i.4 / (2 xp t . 
5CT©p t>z Bl, 2flttS**ft*U P..« ttl. 



(3) 1f fflW- 1 0- 1 5 2 5 3 5 
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/ (2XP 1i2 xp li4 ) (A) 

* [0 0 0 7] C©^Bjr#^=fA^y^-<3[)^tSC©T- 
I «, WBt*K#t&SftfctfrF"C, =*Att# 

u>»«Bltt=rAtt#y v-ec^^7 HB^UfcO* Sc 
(r»«y^7 HS^*-ftc«i«Sftrt>*. c^ir-f 

^^A«j}<yv-(D»1Rfi[T«tt0. 5-7. 0 um<D 
ISH?&D. »*L<B1. 0-3. 0iim©iir* 
&„ <fc9#*0<«, 1. 0-2. OMmCDtBHr^ 
3, 1*iCiKjfeiRyu- KffliltBO. 7-1. bum 
<Z)4fiH<D L,Cv C©i6Bfct£f-CB, C©*H8 
©BW*310E"Ct ftCiorfiF * L < ftc^ 

[0 0 0 8 ] (2) ja^teo^TttW-r*. <2)JjR# 
tt, =fA«#y v-COS/X- 1, 4«§®#S6 5-9 5% 

r&r>, tr-;i/»®*54-3 o%r«iS3n/ciS^-" 

iSfc'x;U#y:/£^x> (J£TF\ HC- hvbr) -c* 

&c£#ffl*£©r\ c©£5Cc«j£Sft5c£;?Wff* 

[0 00 9] (3) 0c^COL^r^-r^ o (3)"W> 
«/3ffitcot»rt7*5o 1. 0<<3^1. 43 0 

d0^iOHC-HVBR©/3itt 4 *J<y :/£i?x>cf3 
<D1. 2igil, 4^©#ffi£tfc«£^?v^-rf- 
^-r*>€> 0 HP%, rf3=l©»^«l. 2*iSil. 4 

(3>ir«i, 2Mii, 4«s*i5£s:ccaft 

1, 2«3S<bl, 4»SA^ft-eft^n^^WCCilft- 3 

HVBROiSl^l. 0<iS^l. 43. H£ L < (J 
1. 0<rfS^l. 2 5 4j»JETSffiHK*0, 1, 2» 

-f£&GD"C&6 0 -eftfe^C, C©IKBOHC-HVBR 

^^6ftrc^ciiH«Ei4^yx^u>^«jfli«a^s 
^©su&ccaL^y ^^x>jc^urMft4«ft/c 

[0010] C 00*18 "CJB5E-r^HC- H V B R O /S ffl 
It Macromolecules, 2 0 , 2 4 1 8 
( 1 9 8 7) Batt©»W#ffi£#*«Cl/T< 13 C-NM 
RX^^F;^e»l, 2»ig^W^. ^X-l, 4«iS 
h^>^- 1 , 4 (1, 2«jg) 

(i, 4«a> y-fr^ Kaa«<o«ff*t*«e>T, Tie 
ft/cfecDr^5. 

xP li4 ) (A) 
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(4) 
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^g;B#m-?-SS EX-400S FT-NMR 

■t^V^aia; 10%, o -^P;^>4f>/C 6 D 6 (4/1) 

5mm0^^-^<£ffl 
MfflJiB ;2kHz ftSPSffi ; TMS S'lffiSS : 1 3 0 °C 

T-ZtfJls h ; 3 2 k 8I»[eI»:5, 0 0 00 



/^U^tKQXL ; 3# (4 5 6 ) 

[oon]^c(4) cc-o^raa^-rio coifeM© 

iA«(DHC- H V B R©^l^feftMA-r,- 
ttS (ML U1 ) 6*WCCHBS*4 4><Dr«&t^, 2 5 
c Crffl^L,/c5fiM%CD^^U>?g^AJg (5%SV) 
^2 0-500 t>^VX ( c p s ) , jff * b< «3 
0^2 0 0 c p sOiiOi©^!ff*bli. 5%SV^ 

5%SV/ML,m = 2. 0 
^l<tt5%SV/ML lf4 = 3. 0 — 6. Or 

[0012] *K±ia©=fA«#y ^-£i#£)»lStes;# 

^-©HC- HVBROKeSSS^^, fi|J%. (a) 

(1) RMX 3 
(3) RM (O) X 2 

R ( i is ? a ^ > $ V x x j v W$l X> * <£> K£ £ a > £ 

£ e attO, lX«2r*^ nS2 1Xte:2r&£ 0 M 
zy^A (V) , (Nb) , £>£JU (Ta) "C£> 

-2 OOKft*** (^Jk n-^abVk is 

o-:7*ttb;k n -y^;l/, iso-^T^k sec-l/^k tert 

tt«<b**», HJ;k *:7*;k -<>^;u 

7 4 p^^v;H, ^h+^VS, r^Pt+^l' 

y^s, x^ua, y 



10 MiSB${c4s^4K«|*sH)Blr-*5o 5%SV^5 
0 0 c p s 4iB^^ i . Bfif^ft* U * * U >»«MBffl 

a-JU7WH«^&0XI(IWCc^fijT , *4 o ML 1H 
5°/oSViML lf4 «(5%SV/ML 1M ) 

^;-e^ 5 n £ fig m<D 4> cd#w £ t> t 

. 0 (B) 
* <b> #EflLttT^-*>iX;**>i©-f*>14^» 

[0013] CCC>»?acD«J«fi8»«:HecftttWCC8tt?S-r 
20 £ 0 

(2) R n MX 3 .„ • U 
(4) R n MX 3 _ n ( N R' ) 

30 ^iW;^-^, h IM? 1 ;!/:? *xv * > % h'Jxf 

N, N-^?;l/7*;I/A7 5 K % N, N-^^ 
N. N-i>x^;UT-fe ^ Ktti'CDN. N-i^T^* 

^yx?u>^'j3^;i/^^^i/x-f^g, rx 

So 

[0014] — JKSCi) RMX 3 t?7S3n***^b^ 

^Ah^n7^KiUm mw^>^a^ 
>^i/xji;i/A't^^Ahy^a7-/ x^-^v'^a 
-<>3?^xx;i/y^^^^A Y V F, ^"PbVl/V 

50 ^p^>^^x^l/A't^^AFy^07'/F ( -fy^ 



7 

PfcVl^^P^>£^xx;l/^;y^ A F V Wyj 
F\ tert- ^>i'a^>^^Mt^')AF y 
^D7^f, (1,1- ^>^l*7*Pt*no i/£a^>3r*P 

x^w^^>)A h'j^a^-^F, (1,1- ^^^;u^> 
t^l^^P^^^xx;^^^ a F y ^p-5-Y 
F\ (i- x.^)Vzfu tVlo ^£P^>£^xx;i,Ky-iy 
•)A F r J^P7-{ F> (l- x^;U,i- ^^;l/7'P tvi) 

'>^D^>^^i^JMt^')Ah , J^07>/F, ( 

x?*;l/^>y;U) Vy-p^>£i>xx;i/\*:f:y^ A j. g 
^D7-{ F, ( F'^f^^y^^^o^^^^^x^ 

y;l) ^y-p^V^xx^iO ;^^a F»;^D7^ 
F&£^tf6*i£ a 

[0015] yitSV^P^y^^x^t^'i/A F 
y^P^-Y Filt^ (1,3-^^ 
ls$Vx-z-)V) ^J-V"5J* b V A F\ (1- 

-3-X ^ky^O^y £ yl^Jl/) ^t^^AF'J^P 
7^ (1- -^^;U-3- :7*P bVlV^P-^V^xx 
;U) ^i^A F y ^p^-Y F\ C l- >^;i-3- t'X 
( Fy^^^yji/) i^p^>£^xx;io ^y^^ 

AM;#P^-Yf>\ l-^;l>-3- tfX( Fy^^i^ 

K v (i- ^^;|/_3- *x;l^# p^>£-;yxx;l/) ;\' 
^v^a F y y-p^-f F\ (1-^^1,-3- YV^zy^a 
^>^i/i^) ^t^^Ah 'J ^P7-{ F\ C i- ^ 

;^iy^A h y ^P-^ F\ (i- ^^;U-3- >^;i 
>-y-p-^>£>?xx;i) ;^t^»)AF y y-p^-f F&<!: 

[0 0 16] FVgf|y^P^>^yx-;Mt^A 
F^P7>f FibtW^«(i,2,3- F y^^;k>^ 

P-^>y:;^XXJL<) /^v^A F y y"P^ ^ F\ (1,2,4 

- F y^f;k>^P^>^^x^^) ^ti/^AFV^ 

P7-f F^i'We>ti5 0 f ^g&>^p-<>£^ 
xxji^^a f y ^p^-y Fiuttt, Mitt* a. 

2,3,4- fF7y^^P^>^X^I/) 
AF'J^P7>f K, (1,2,3, F77x^Jly^P^ 
>£^xx;l) ^^A ij>;p7^ K 6 
n^> 0 ^>«>^P^>^^xr.wt/^A F 'J 
^P7>{ Fiir« 4 MiLtfC ^Vy^^I/^y-p^V 
^^x^) n±Vt>l* b y ^P^>T F\ (l, 2,3,4- r 
F ^ ^^)is- 7x^>^n^>^i/x^) >^$y 

■y-Aby^P^h\ (1,2,3,4- rF77xr.jk5- ^ 

^;l/^y-p-^>£^xx;U) ;N't^AF V y*P-7-Y K 

[0 0 17] (P) >f>f^ty>)AF^P7>( 
Ftf^tffctl*. f ©H&^>:rx;^/^':^*y.}AFyy• 
P7^ r Kiirtt 0J;U2 (Z-^^M^-AO 
W&bVZaU F\ (2-F MfiW>f^) 



(5) IfPfJ^F 1 0- 1 5 2 5 3 5 
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[0 0 18] (^) _LSB© <-f) - (P) ©ffc^O* 
3R/^*7^:3*V2S. J?)l>S-cmWLLtc*:ST)l>^ 

6ft£ 0 WiL« h ^^l/yy;l/y^P^y^y'xx;l, 
^»)AF'J tert-r/h^H' F\ HM^JU^O 
•^V^tyxxjl^^A F y iso- y**P F\ 
Fy^fJl/>y^>^P^>^yxr-;l/;^^^At/^ 

h^v'^p^-r f, b y^^y^^^p^y^^x 

xjU/^v^ A^tert- ^F + f^P^ F\ F V J & 

ifp^-Y F. F WJ;l/y^n^>^i/x^t 
iso- 7'Pt^^P7-f F\ hVJ&JbtsV 
)lZs2V^>$isX-~)l^j~isO A tert-:/ b^rUist? 
P^ -Y F\ F 'j ^ ^;k> 'J p^>^y xr.;l;^t 

^A7xy + yi?^P70'ftmS. fit, C 

£ 0 fir, Htcc©^^^;i/»©ffl3RM^-%T^=i + 
vltg^l/c^^T^p+yft, ^t;ip+M*~c& 

20 *l£ 0 

[00 19] (x) _hfBCD (-f) - (p) (oit^mcom. 
mm+ZTz FiriRifcrs F##W£*i&o Pfl 
;U2c F y y yji->^p^>^> > xxji)(b y x 
yxW^FjA't^A, ( Fyy^^ey^p^> 
^t/x^;l) ( F y Xiso-^'P bVUT 5 F) t^l>f) 
a, ( h y Jk>y;^>^P^>^^x^;i/)(F y ^ 
n-^-^^^r^ F) Aty^A. ( Fy^^;i^yy;i 

y^P^y^^x^/^Cfc^^x^T ^ F) ^T^'y' 

a^p^^ F\ ( F y x^jusy y ;^>^p^>^?t>xx 

30 Jl) ( iso- :/PtVlT^ F) ^t^^A^P^^f 
F\ ( F 'J^^>y^>^P^y^^xxj|/)(b^n- 

^*^^;ur 5 F) /^^^r>A^p^-f F\ ( Fy^^Ji 

y»jJl/y'^P^>^yx^;l/)(yxf;l/7$ F) 
^A^^P^-YF, ( Fy^^^yy^^P^y^y 
xx;U)(iso-7"P t*;ir 5 F) ^'t^^Ay^n^^ 
F\ ( F l J^f;l/yy;l/y^P^>^yx^)(n4i' 
^;UT^ F) ^'^^^ASy^P^-r K3&<b"r*^ D f I 

40 [0 0 2 0] R3&s«ft7k**. y juscc J: ^rJS^S 

tltcb<D&mtf ^n^o «Atf (tert- y"^;l) 
;l^>";;l( ?j s -y^n^>^yx^l) ^>'t^^^a>>^ 
P-5^F\ (tert- T'WT^ F) I? b 
tjst?)l>~ 77 s -ey^P-^>^iyxx;i) ^^^5y^At>^ 
P^-f F\ (tert- Zf^jlT ^ F) ^^^JU^ y 
F5^^;V- 7? s ~>^P-^>^^xx;l) ^^^^^A^ 
*P^F&£-C*S. fit, cn^cD^sm^^ 
^;i/S-cH»L/fc^^^u*r*s. fit, Mccco 
y y ^ ^ftcDttL*^^ * 7 ;i a + ^g-eggs im^t 
so ;i^+^>f* k ^7^p^^(*r^>^> 0 pujisfa&s 



(6) 



[0021] (-f)-(^)©SMi L 47$FIri 

ti/OA, ( h y ^^;U*y yjl^>^P^>£iyxx;i,) 
(h U^iso-^atMUT =■ FV<f5/'5A l ( bVsi^)l 

vy ;u:>^p^>£>>xx;i,)( h »;^n-y*n bvi^y a 
F) /^i^A, ( h^WV'J^^P^^^x 
x;U)(h yXn-tf-^A'T £ F) ^t^-jA, ( H>M 

F) ^^^^A^a7-/ F, ( YVji^foisyfotsiru 
^>^^x-r.;U)(fc*^iso->'*n b*;UT ^ F) M;hS>»j7A 

;^(fc°Xn-^^^7a F) '^iy^A^P^-Y F, ( 

F) /^A^P7>(F, c h'J^f^'J^i' 
P^>£>>xx;l/)(iso-:/P bVVTS F) ^^is^Ais 
VKi^A F, ( h y y &jl*sy ;W£>P^>£i^x:x. 
;l/)(n-;fr^;l/TS F) ^t^A^n^ K&f** 

[0 0 2 2] -«E£(2) R n MX 3 _„ • L a (Dtp-c, R 

Aiy^P-? F. ^^-;U>^^P^> 
^i/i-^'t^Ay^n^^F, (l, 3-^^ 

e^A^PW F, (-^>£y ^i^P^> 
x;u) rt-jrV*) a^p-5 >f F, ( h y ^ ^Jl/S' y ;l^> 

ti/^A^^a7>f F 4 YV^x^^^ASy^P^ 
^ F\ (2 >-r^b) *1rV*}i*V9u*7A 

F, (2 -y ^;uvyju^>y r ^-;u) ^>^a^p 
^-YF, 7J^u^.;w^^A^^a7^ h'^i'O^ 

[0 0 2 3 ] RiX^fbMRS. > V .rt^CJ: ~>X& 

F) is J f-Jlis yji (?7 5 -*y^ p^>3?^xxjI/) y< 40 
^>>^a^p^ h\ ( t -^?;b7 5 F) ^-rf^JUV 

t^^a^p^-Y F&£*©7 3 F^p^-Y Ff*. 
ch^©fb^«©«iK^*^^^»r«jftLfeT5 F 
#tj:£&mihti2> 0 ^>^P^>^^;Mt^A 
to* F % ^^D^O^i/xx^t^^A^i 

so-^oW^F, ^^P^V^^xx^t^*) 
Ai/ter t-^F+t^F, >/^u^^xx;^ 
^VM't^A^xyttO'^ y^^>$i/xx 
;^t^^A^ht^i'P7'f F\ i/^a^>^i/xx 50 
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;i/N't A i s o - 7'a V ^ a 7 >( F , l/^xx^ 
>^^xr.jl/ys^t>^ A t e r t-^h + ^^U^ 
F> ^^P^>^xxjW^»)A7xy^^^n7 
-Y Fft£"©7;^ + '> Ff*a^tf6*i£ 0 Cft6><Z>fb£ 

(V^P^>^yxx;b) (t^^xW^ 
F) ^'t^^A, (V^P^>^^xx;l/) (t'X^i 
s o -?*PbMU7 5 F) /^t^^A, (^P^V^^y 
xxji/) (^i/n-t^W5 F) ^j-zsV&tj:£ 

[0 0 2 4] — fl$5£C2) R n MX,., • L. WtRM 

ls%Zsx.~)\,j<i-isO Aistra^J F • h y^JU 
7 y^a^^i/XXjWitv 1 ^^ 
^P7-f F-exF 'Jx^;l/7*X7 y>££#> (^p 
^>£^xx;l,) ( t'X^ i s o - :/P b*Jl/T 5 F ) h 

yy t^u:?**:? >$tf£, ^y^f^^P^^^^ 
xxji,/^^ At>^P7-{ F • b'X h 'Jx^l/7^^ 

[0 0 2 5 ] —^(2) R n MX 3 _ n • L a <D^"CR 2 
MXi • U r«t§ft#W^ft^i<bUTtt 4 
p^y^i/xxjl/A't^^A^P^-/ F, b** 
^/^p^>^yxx;l/) ^t^^A^P^^f F, b'X 

(1. 3-^^y^a^>^x^) ;it^A 
^P7^F, b*X ( 1 -y/^U- 
^yxxjl/) /^S^A^P^ F, b'J* (-~<>£^^ 
;k>^7p^>^^xx;l/) A't^^A^P^-f F, b'X 

( h y^^y»J^>^P^>^^xx;l/) J^is^A 

t>a^jb\ b*x c 1 . 3 -v> ( h y y^;u^y 

^p^>^i/xx;H ^^A^P7^F ( ZsJlsT 
-Jl^-fVAisfU^J F, b*X (2 -y*7^W>7*x 
;b) /^^^A^p^-fF, b* (2 -y^^i/iUM 

>f r XJb) M't^A^P7-f F\ ^7;l/tbXJl/^'t 

i/^A^p^ F&£<£>^p^ FftW6nS 8 ± 

bmtfhftZo y^P^^xx^'t^^AyFt 
If >f K, ^y^P^^^^xx^'ti/^Ai s o-7' 
P^*1M F v yy^P^>^yxx;Mt'^Ate 
r t -:/F*iM F, ^y^P^y^i^A'ti/ 1 ) 
A^^y^lf^F, ^^^P^y^^xx^^xf Jl/7 
S F^t^-JA, ^>^P^y^^xxj^i so-7' 
Pt';l/7^ F^^^S^^A, ^>^P^y^i/xx;l/^n 

F^^^A&i*^Cf6tl4. 
[0 0 2 6] RtfKffc***. ^> V J: orSf^S 

i;p^>^>;xxjV) ^>^^A>7P^ F, is 

(fF7y^-7? s — >^P-X>#yXX . 

;U) iy^>^^iy^A^P^^ F^riO^P^^ Ff£, 



n 

[0 02 7 ] -«5£(3) RM (O) X 2 "CSHiSJtfKfl 

^Ai^p^-fF\ y^k>^a^>^x^^y 
At^^Ay^U7-f F\ (1, 3 -VJ 9)l>is2W< 
jr*vj*j-zs*yj*is#wy A F\ ( l - 

WAtsZayA F\ (^>^^f;^^P^>^r^x 
ttV^t^^^^n^'f F\ ( F U^^;U>- 

A F\ CI. 3-^ (h'^f^';^) i/^P'Oir 
>>xx;i,;] ^y;^^A^^a7-/F, >f >-rr.;l/ 
tf+v^i^ Ai^P-5 F\ (2 --^t^U-Ot^ 
;i<) t+v^t^^A^^n^^ F\ (2-y^n^>'J 

[0 0 2 8 ] RiX*ijgffc7K3RS. ^ V ^gtcj: oT*S 

F) i>j* VJl (t? 5 -^^a^>^^;i/) # 
*rV>*±t>*?I*%Vi~>4 F\ ( t 5 F) Z>J 

;u) ^v^v^a^p^ Ffc<5f<z>T s f^p^y 
f*. at^*cn6offc^«5cr)ift*/a^*^^^a-ca 

Jl't^V^ty^A^y F F> ^P-^O^x 

P^^^xx^+V^^ AV> tert-7'K 
If A F> ^^P^>^^X-J^ : l : VA't^ , )A^7i 

F\ ^^PO^i/x^t+y^ti/^A^ 
F^>^p^F\ i^P^^^xxjt^ + v;^^ 
-^Ai s o-7'P^^>'^P7^ F, ;>^p^>£^x 
x^^V^S^A ter t-^h^>^P7^\ 
V£>n^>£i?xx;i/;f^ v^-TVO 2±y ^j^t/vu 

^>£^xx;l,) (t'X^xWS F) tf + V'^i? 
^A v (i^P-O^xxjl,) (t7^i so-7'a 
tVUT^ F) ^V^v^A, 0>£P-^>£^xx 
;U) (t^>?n-t^W> F) **V>^>^A& 

[0 0 2 91(4) R fl MX,. n (NR' ) T^Hf&Jlf* 

5 F) ^t^^Ai/^a^^ F\ ^^P^>^^xx;|, 
(7*x;M $ F) At^^Ai>^D7-f F\ S^P^ 
>^^xx;K2, 6-^f;V7xx;M^F)^t 
^A*/^P7>f h\ i/^a^>^i/xx;M2, 6- 
i s o - zfu x.~)V4 $ F) A't^^A^^P 

7-f F> (^;t^£7p^>£t>xx;l/) (7xXj[/>( 
5 F) '^^A^*P^-f F\ (>^;i/^>^^^;u 
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>^P^>£;^xx;l,) /*-fisy&i/>7U? 4 F\ 
Cl, 3-^f^>^P^>^^xx;l/ (:7*x;W 
5 F) ] '*?W2*i>?nU F\ (1-^^-3- 
y^;i^^P^>£^xx;t/) (y*~)i>A i F) ^ 
^»)A^^P7 A F\ (sOZjt&Jlis&W^lsZisJ- 
xjU) (7xxjM$ F) ^t^^A^^P^-f F, A 
>f c x;l/ (:7xx;W ^ F) V>*J A F\ 

2-^f;W>f^;b (7ix;K5 F) 
Zu^AY. 7WUx;l/ (7x^MS F)^^^ 1 ) 
10 A^^P7-f F&£*(E>^P^ FW6ti^ a 
[0 03 0 ] RixwdMl. ^»;;i/S$cj;^r*£ 

F) t?jt&)VisV)\, (t? s -^^d^>^i;xxjl/) 
(?xx;w* F) J<i-WJ*fU5A F\ {t-zf* 
JIT F) S^^jUWju h^^^;l/-r? 5 

£ yxr-jb) (7^x;U^ * F) /^^A^P 
7YF^:i'<7)7SF^a7^F*, ^iHJCti^Oib^ 

^^i/XXjl) S/^> (:7 xXJl^ 5 F) ^'t^^A 
^P7^F, ^T^fc'X (r? 5 -->^P^>^i/xx 
;U) >^> ( F ^ F) ^j-isVAZa^A F\ V> 
Jf-fo (f* F^t^-t? 5 -i/^U^>^^xx;l/) 
>"5> (7xx;M; F) '^v^A^D^-Y F\ ^ 

(f- F *y J 7? s -i/^P^>^yxx;l/) 

7>(F'J;WU*) ^t^A^ct^-t F^iW5 

30 ^^xx^uk^^a (?;cx;W ^ F) ^ F** 
■Y F, i/^D^>^^xx^y;^A(7xX 
^ F) ^ i so -7'a^t>f F. i/^p^>^y 
x^;U/^t"v^A (^xx;U^ 5 F) (iso-7'D^ 
^P7-f F, (->^p-^>^^x^;l/) (t'X^ 
x^7 5 F) ^'ti^^A F) , (Ut> 

D^>^^xx;l/) (b'X i s o -7*Pb^7 5 F) ^ 

(y*~)l>A$ F) ^iW6ti^. 
[0 0 3 1 ] CCD^PJO (b) 0E#©5-6, ^HBffittr 

-*>tx**>t<DA*>mt^&fci&*zms& 

40 I47xt>iir«, «iLK. (?*xjb) 
-h, rh7 (7j^a7xx;b) tf'U-K rf7^ 
X (i/7;W7xx;i) K r-F^^X ( h »; 

yjlXu? T^is-h. fF7+^ (fh77;b 

*p?x^;l/) ^'U-h, f F7+^ (-<>^^;V^P 
7xxji/) #'u-K 7" F (7^ 
P7xx;K ^U-F, rF7 ( hU^Jl/) tf'U- K 
fh7 (+^>»;;i/) jKu-F, f h7 #u 

- F. ( F 'J7 ^x;l/ t «-<>^^jU^-p^^x;t/) tKU 

- F, CF»;x (^>^J^D7xx;l/) ^xx;U] 
50 ^U-F, F U "ffit^A Yy A F - 7 , 8-^;W^ 
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[003 2]-^ *W>ilTO. ^Utfx^A*; 

^^>, ^ + y^^A^7^^>, t^x^a^?-:* 

2M^x£A# Fy 
=^;ut>^~^ A#^:t>, h «jx^r> ; e^^A* 

;t/T>^x^A#^:*>ft:£(D h 'J7^^7>^-) 
A^7^^>, N , N-2, 4, 6 -*0&jt9>)l7^*: 
^^a^^^>, ^ ( i s r >*-=-^a 

cD^r;u+^r>^^^A^^^>^i^ptf-sci^ 

y ? xx;P7*X7 *^a#5p^>, F y 

v *7,y * -^^til-Xis. Fy (^y^u:? 
xx;U) 1 *Z7 £<D F V T V->1> 

[0033] -eur, -/*>i*fb^»£u-ctt, iutao 

^Afh7 (7 JVtay tf<U-F* N. N->> 

^^T^'i^^Af h7 7 jl^P^x/v) 

tJ^U-K 1, 1' -^^7xD-fer,^A7- 

[0 03 4] z<omw<D (b) irr;^ s^V 

(ft 1 . fb2 ) ^iS«ttofc©^«tKo«>o*^tf 6ti 
5 ( R" i£K&tt 1-10 0 . — Sf5^r 

> % p y > s cxx w r y n ^ tgft s n /t & 

[0 0 3 5 ] 

[fbi J 
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R" - (A 1-0) . -AIR", 

I- 

[0 03 6 ] 
Hfc2] 



(A 1-0) J 



R" 

[0 037] C<0»WK:*$lir (a) figfoRV (b) A 
^ ( |E(C (c) J5S»i^T«JW«»l-3»OT*©W 

20 ( c ) jaacMjwwc j: o *£t§tfcWLtr s . mmmm 
ttfflf^> c s c ( c ) mwDRfcmuit&tot 

a^p^F. h y x^T;^ ^a, -fe*^x?-;i, 
t^x^a^p^ f\ ^x^jur;b5 x^a^p^ 

^tjus-^a/w F^-r F, h y -f vt/^Tii^ ~ 

^A, h 'J^^Ti^^^A. h'Jt^WT^S 

x^a, fyf^r^s^^A, ^^;i/y^^A. :/ 
9Vwy^9A k 7x^yf , )A t -^v^wy^^A. 
**^>^uy ^^a. h y^^;u^y;i/^^;L/y ^*^7 
a v b'x h y y ^;t^>y;i/^^uy ^^a v ttzTPfr-? 
^*^a, ^^v^^a^p^ f\ t?^^ 
^n^^A, x^il/v^v^A^n^-/ F\ 

^y^;uffiis. h; h«j7x 

n^A^070", ^7n^A^D7>( 
F, ^^r^^^A^P^-f h\ >^x^r;V^ 

x^A^D7^ h*. ^X + x^;UrJUS-^A>7P-7-Y 
K t x*;V7^s^A^n^-r Ktt£OJ;5ft»« 

Sl^ny^b^ft, ^x^^tju^x^a^a^ p^-f 
F. H2X + x^;l/r>rU5x^A^-r K*7>f Fft£©J:5 

W«*Kfb^«tt2«W!a±««-r4Ct*sr»6. £ 
(b) ^ilt^ft >14f b^Kf c > SiS^cc 

50 (c) J«»iL/T«IE<DT^5^**>*fi^r 
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K«c£#. (a) fiE^©^^cH2>«Stti (b)fiJE^© 
7^5>>*^><fc©*A4t;tt, »*U<»1 : 1-1 : 
1 0, 0 0 0, <=fc 0«F£L< » 1:1-1: 5, 000 

-c&6„ (a) w^o^>ag»i (b> jmco 

Y*>ttfb^£<D-*;Wfctt, £*£U<tel :0. 1- 
1 : 1 0, <£9*?£L<»1 : 0. 2-1 : 5-C££ e 
( a ) m ftcDJ * P -fe >^igft 4 ( c ) jfc#©W«£JK 
fb^ttiO^WhB, »*KB1 : 0. 1 — 1:1, 
0 0 0. J: 0 < tt 1 : 0 . 2-1 :5 00t^ 

(Dfi^^^-i (b) fiS^ioaWiffl^ttCc^drn-fe 
®I^tyv-i (b) (c) /&#4ffigor>J« 

t (c) SS^<D«fi*g^J(C ( b ) 

©g^^^-{C^^D-fe>SLSgf*<t (b) 
(DIIiffrS«!3#/c^^^^nT5o ft, HC-HV 

ciy>fb«ft*3R%aHBWK:^=b-&-c?f Atf i < , 2 
[0 040] ±K^ffiJCcfc^-CS6nfeHC-HVB 

y x * u > x«t Ag»tf <t o t*d 6 nt c > £ * * 
u y v - © i ®x« 2 «JM±coiB^«j*5ffl c ^ n 
cti6co^^-c$?^Lt^^x^u>r$>^ 0 ^a 
mrteo (a) MmuvsuMft 
«ft^«o^*o-b>a»ft, so* (b) #i3ttttr^ 

*1f>*&tt4«Bi»r»6tliHC-HVBR«it* 
[0 04 1 ] CCD^^C*>l>r_hlBCDX^U>^^^"7 
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T£&<D^?&fttfJ:< . $?£La>4>©<bLT«^y#;U 
l¥S# W 6 ft £ . ^ y ij ;u y ^> * a ?<om$mc \t 
-/f&fbT£c<h##£UC\, 

[0042] c cd^b^cow»-^i4^ y u>mmm 
onto*. mmtif^mmmcmMi&mtm c xm\m± 
io mnm&m\te£<D&%ftL mmm. mm, m& 

y5>a*^>, j/ya->*-f man. sr«i*±sj 
^ftmm%:£<D&fti<Dmmffl*mmLTbj:i,\ com 

[0 04 3] 

A^JS: JIS K6 3 0 0tcm\ ^/ACDA- 
30 ^-ttfiML 1M ( 1 0 0*C) ^ffl^L/Co 

:mftW.toX^?t>l<ftffimzJ:^X. Ha 
mp t o nS^Wfe/c^- 1 . 4^^ ; 7 4 0 cm 
- 1 , t^;PM;9 1 lcrn" 1 , h^>^~ 1 , 4flf 
jfi; 9 6 7 c m-'^T-MW^ 5 

^^U>?g^teg : 5 ffCDrfAt^^y v-*9 5 g©X 
^ U y V - tc?g«? IT 2 5 e CTiIiJ^ L 
(5%SV) ?rt>^>fX (c p) -C^L/c. 

40 StO. 5g <DMffim&* VX^I/ >*«J)lifflfiSiBj* 5 

Ui8{cr»Sfor, ^v?i>ixf i/>©t-^is 
JAtft^g : Wffi^tt^ y 7s * U >»*flUH«E«4J>y 

*»j«-rs# yx^u s 

CD— SP«:Bf«i$?CD=J-;l/^-/7^>^-$|g % TA- 
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T4v? vmmm. : j i s K7iio ?m 

tKRiJIS Z8742 ( AStft 6 0 s ) 6C»JBLr 

[0 04 4] (*«M1) 0HiKUftJliWN5 U » 
WKD*- h^U-^CC3 Ow t%<Dl, 3-^£v>x 
>^WT6h^x>gl(l, 3 -:/£v>x> : 8 1 
4g) 3. 5'j7h;^#ALfc B #l>r**#**3* 
Alt. a l<DEfi*£W»< L/Co 3 0'Ct3^Wr 
b'Jx^;l/7;^^^A2. 2 5m-mo 1 £ v ^a>"C 

0 6 6 in - in o 1 , ^^n^^x^jMt^^AF 
•^O7^K0. 044m-mo 1 i^Ut^Obt 4 
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t 1 . 4M©Mttl^«t^7^-^-0i3MS 
2K, S£*£:S*S3&Cml/fc. 
[0 04 5] C#*W2] ftBK»R^7kSS^%*lC0 

[0 04 6] (#*W3-4] 8y?f;W-h^l/ 
10 Sh^x^ftHK (1, 3-^yx>: 814g) 5'J 

* h >k mmmRwm^^m 1 ©i^^ii/ck 

2^O^3^U/c 0 
[0 0 4 7 ] 
[Si ] 
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Ph,CB( C«F B )< 
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H 2 


Temp. Time 




wtt 




no I 
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m-mol 
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°C inin. 


1 


3 0 


2. 
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0. 0 4 4 
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1 
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1 0. 


7 


8 4 


2. 


5 



[ooso] mmm i -4-1-4-4] mmuti. 5 

>4 6 5 gi*l tC7nT##Ml ^4r«jgL/ft:HC - 
HVBR©§35g (3A71t^) l:MtS»L 
fc. ^rn-Ff^M7'^>0. 15gr£»l3_ 
1 3 5 e C-C«3tC^L/c^r^L^C3&i6^^U 

-^7k?§^5 0 0 s y v h^SAL. «>*S4jw* 

-***-fFl. Og (0. Rtfis? ZJ\/s* 

-***-fFi. og (o. 2M90 ^Jaxr 1 0 0 

"C"C2B$ra. 1 2 5°C-C3B#ra, 1 4 0-C-C2B#fffl»» 
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[«4] 
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